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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aberration- 
detecting device for controlling the aberration of an 
optical disk or the like with a speedy closed loop. 
SOLUTION: A light beam at a return path that is emitted 
from a light source 101 and is reflected from an optical 
disk 106 is separated by a half mirror 102 and is split 
into a light beam through a specific region and that 
through the other regions by a hologram 109 for 
deflection. The light beam through the specific region is 
received by a plurality of photo detectors 107, and the 
obtained signals are compared, thus detecting 
aberration. An aberration correction element 104 is 
driven in real time based on it, thus reducing the 
aberration of an optical system. 
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[0 0 8 0107 (C) l^®i^2 3 ^ilig-r^* t* — ^ 

7 a <om>+}&ft&mmi 7 bcota^j: 0*3 

< ft 60 

[0 0 8 1 1 a±J:»), 2#gi|#J$ttJ8Sl 7 a , 17b 
«/hft»ffiiRM^^^®iR^^fi^ff^«r»J6r t 

*s-c*<5. *>*a*K±*#ftiR****-r5k. 

iR^a>a*^-5r ^li-C#ft< ft-5„ ^lOJ:5ft»^l- 

[0 0 8 2] Sg3^liLT, BllCdS^T* 
■tlc#AiR£a'JB±-r6. £<0#AiRJSttfc{H»l 0 7 

[0 0 8 3] *^JRlS(0«ffl*fttt±IS0 3^iRJi^ 3* 
■ttK4>4ft£U2rfefc |S5«co%^^lcS<5^TfTft 



[0 0 8 4] m 1 lC*5^T3t(Bln)^St Lt(O^P^7 
A 1 0 9 — X{fc£*bfc*D^7 A UTt> £1>\ 

rule £9, a«^7hn^7A(rtfc-<K?»^offirfi]^a 

[0 0 8 5] 4fc. ^^WSgl 0 7 7*- 

ft< t t-»«sttfc*ttta*-7-^feft9. 

[0 0 8 6] (Hffl(OJgS2) B8f*||ffi<Dag|»2 0iR 

[0087] ***w-im**>*hi o 1 ^mat-rs^ 

t-A|i/to^7^ 10 9 U^^-h 

1 0 3-CI»5pff*^«»*tt. SS^^^T-l 045:S 

iaur*t<»u>'Xi 0 5{wJ: 0 ftrf 4 x ^ l 0 6 oStg 

[0 0 8 8 ] «M*Stf 

Sffi&aia u »^yxi0 5, KSa^&ifiT- 1 o 

4, 3y^-M/yXl03^Ii§Ut, *n^Al 

0 9^®!fi£;Mf^&mffiO#fcttlS£l 0 7, 1 1 1 K 

AWt5o 3fe^ai§§io7, i i itttw«flm\- 
A^iRsssram-r-6* : F-^6ft5. rne><o8Mti*^ 

®im*m^&m\a\& i o 8 vj&m$tiwiffi&»:m* 1 o 

4 «: 

[0 0 8 9] 3t**l-«aEOftV^»-Ctt3Kttm»l 0 
7, 1 1 l-CJR««:*tH*ixi a , «o-Cttffi«**^l 

£ft£ e fc**»*ufcfc#Kf*. ^^^flgi-eifep^ 
[oo9o] *nmizmmz£in&. mm<ommi t\t 

[0 0 9 1 ] (H«B<DJE?tt3) 0 9^=i^lRSI«a<O^ 
frWft^^^r^"t"o 
[0092] *p^5A109 JilS^^®^ 109a- 

1 o 9 d\z&mztix&v&*<Dmmztti&^xyt&m 

SSl07a-107h ^KttSo -Tftfc>t>, Ml 0 9 
a li^^ttlSS 1 0 7 g , 1 0 7 h l^^fS m*& 10 9 
b Jl^^WSS 10 7a, 107b 109 
c teyt&m$$ 1 0 7 e . 1 0 7 f IC^jg U ffl^c 10 9 
d»i)fe^tliS§l 0 7 c , 1 0 7 d u:*ttSi-5. 
Al 0 9<0®«^fJj|i, E3-Cgtt5flUfe%XL^I^!pi:T 

tTfth>ttxt>eo #t^— A$riiig-r5®« 
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[0 0 9 3] Y$&J?fa\Zz2-* l,x^Z> fc<K£ 
Isfzk W*d^7^ 1 O 9CO±-Cli^«l 0 9 

a tmmi 09 b t<DmT-&temm#hith*z<te 

9 S!« I09ci: ®«c 1 0 9 d r im«tt<fctagsgte'> 

S*W*lRS-C*>*^bfB«l 0 9a £H«cl 0 9 c (Offi. 
0 9b ^ fg*§Sc 1 O 9 d^a^fe*^6»(iit5itt 
[0 0 9 4 J ft&aSS 10 7 tt#^-*^*3ftjSi6fffc: 

[0 0 9 5] 77~7^-^Kh7^/^y^HI^ 

ttffl^<i*o^7 a<z>y > o <D&ft*mi® i fzyt¥—j* 

t Y < 0 <£>g&#£iii§-r<5# tf-A<z»feftSSS:ttffl-r-6 

TE= [ ( 1 'o 7 a ) + (107b) + (107c) + 
(1 0 7 d) ] - [ (I07e) + (107f) + (1 
07g) + (107h) ] 

com as r t v&mxz 5o 

[0 0 9 6] 010 7x5/ 5?ttT7*- ;&*&a 

«r-t-^S-&<0^tti§gl 0 7±c05te-A|^J;63t^2Ky 

l> (^j^^l&Ufc^^) £4>4ft«\ 
iRfttftti^ J: H10 (B) <OJ;5lw2#WiJ 

«ttf«^^10 6i»«l/ 
VXl 0 5*SStM^jS<5<*raiC/jJS»-fr, 010 

(A) <OJ: 5^*7- 107a, 1 0 7 c x 1 0 7 f x 1 
0 7hOIBW*#<45. *7^^106i:»^ 
yXi0 5^£^l^iS^5*^l^5»^ El 10 

(C) <D «fc 5 Iw^^f 107b. 1 0 7 d , 1 0 7 e , 1 
0 7g(OWAW*<45, t£oTr;h,^<D{f-^£&3£ 
tirtT, 7*-*^fl*«:ft5:^^-e#<5, eu*> 

— ^^{f^-F Eli. 
FE= [ (107c) + (1 0 7 f ) ] - [ (107 
d) + ( 1 0 7 e ) ] 

[OO97]011l:7t^^^Aof:H (<&& U 
*:£#) <0#&a§&l 0 7 ±.<Dft\!-M^ 

[0 0 9 8] :a^lRSa s »£bT W*lr*fc 011 

(B) «>J:9^TOXtttl)»«)ttlAtt««U<CflsL 

[0 0 9 9] fc6&t£(D:3^lfcgas$8£-r£ @ii 
(A) <DJ; ^Kft&aSSl 0 7 a t 1 0 7 g *>a*>#i8 
iPU 107bM07 h^HJ^W>t6^, 3fc&a 
?§107c, 107d, 107e. 1 0 7 f <Ottit)te& 
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[0 10 0] SWffitt^^^HX^^^^^^ 01 1 
(C) <D£ SlCft&aSSl 0 7 b £ 1 0 7 h^ffl^l^ii 
iOU 107aM07 g OfflAW>t5^, ft&fcti 
§§10 7 c. 10 7d. 107e. 107 f(OHi^li^ 

[0 1 0 1 ] SoT^ti^^it^iti^^-e, =1 

Ml*. 

CM= [ (107a) + (I07g) ] - [(107 
JO b ) + ( 1 0 7 h ) ] 

[0102] (IMfcOHgflB 4)012 ClSfcffilK^&ttiO 

[0103] *p^?A10 9te1Sgfctf>®$cl 09e- 
1 0 9 hlr:^W*ttT43 9#*<0««|c»jc£:UT3t«a 
^107a-107 h^riait^o "f^fr^. ffi«c 1 0 9 

e nyt&to^ 1 0 7 g , 1 0 7 h u «j$ 1 o 9 
f teft&mm 107a, 107b i N mm 109 

g ttft^aSS 107c, 107d U 10 9 

20 hl^^^aS§l 0 7 e , 1 0 7 f HMt5, *n^9 
A10 9©««m 0 6^P^L/c%^*l^i:T 

[0 10 4] *BiR«**J84bTV^fc«ftUfci:#. 
^affl^n^^^ 1 0 9<7>_LT>tefgJ£l 0 9 e, 10 9 
fi:Wl09g, 10 7h^OFWffi^t>oi: 

t*otm^^2^4^tu^^a-r 

«109g, 1 0 9 h t^a^b^^^liit^Ci: 

t>^r«e-c*>6o hc<««i o 9 f tm^i 0 9 g. 1 
o 9 h t^^b^ib»ut$r^tpriB-e*)5, 
[oio5] 01 3(^:7*-— #*asAofc££<z>}t&a 
asi o 7_h<D^K--Aicj:-5^^^^ h mm&m^tc 

[0106] ^®ifc^a^3EUTl>*l^££. 013 

(B) (DX 0\Z<£X<Dft&&m<DMt)Kte*t^<mKls 

40 

[0 10 7] h*>m&<D&Mi&m&&±~t?>t. 013 
(A) <D£ olZffl 1 2 CD* a ^7 1 0 9 g, 109h 

^iii@-r-5^^-^oii^^3fe^as§i o 7co^^tr« 

ftl"** *<Df&^ #&aS£ 107aM07h 
ri*iS*D L. 3t«a« 107bM07g (Otti^^®/>t 
ft&a» 107c. 1 0 7 d . 1 0 7 e . 107 

[oio8] 5ittm&v>mmi&m&&t£'rz>b. 01 3 

(C) <7)J;5l:@12a)^D^7A109g ( 109h 

50 &mi&+*ftt'-j*<D&&&yt®M& 1 0 7oft(j^ic^ 
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ft-r *o -tcojg*, io7bM07 g <omt> 

^W§Sl0 7c, 107d. 107e, 107 
[0 10 9] SoTrixf)Offt^lt5w^-C, 3* 
AIL 

SA= [ (107a) 4- (107h) ] - [ (107 
b) + ( 1 0 7 g) ] 

[0 110] 7 7 -7^-/UKh7^y^Hl^ 

t y < o <D&ft&mm~rz>ft tr- A<D#&^£&t±i-r 6 

TE= [ (107a) + (107b) + (I07e) + 
(107f) ] - [ (107c) + (107d) + (1 
07g) + (1 0 7 h) ] 

[0111] (Hft(OjglB5) *»M<oiSaS:JSfflU-C 
**«*«>»Hi«:tT5ii:^-e*6. H l 4 lc*j«JR* 

[0112] ^p^7^109 \-$W&<om*$. 109 i- 
10 9m (10 9 1 fc#IM£jh,T*5D**<Dfl| 
UT^^tti^ llOa-llOm (1101 11 
*#) SrIKtt*, i-ft*>fe. tt*l 0 9 i l«fetfeffl»l 
10i, 1 10 j, 110k, 1 lOmUMU, ®« 
1 0 9 j li^ttttjaS 110a, 110b, 110c, 1 
1 0 d U 10 9k lift&tfm HOe, 1 

1 O f fc#(S U « 1 0 9 mli*«m» HOg, 1 

iohi^i£t6o *p^7 ^ i o 9oa«»«ii, a 

*>fc:xflb&(JtYMi::J: 9 4 5MNU 
dr£ l*a£ LT, 2 *&<Btt£UfflJ£ 1 0 9 i , 109 

U:#MU -tjfx-PtH 0 9 k, 109mi:t6o C<^«t 

«rts*6fc»i:tt, wx.tf*p^7Aio9^amfl 

[0 113] *^iRS^3B*UT^6fciK^Ufct#, 
«HJfflshP^7^ 1 0 9(D±-?nmi&l 0 9 i £®J£l 
0 9 j k<oM-ctt«IRS!E^t,oi:t*:#</j?9.- «« 1 
0 9k t«B«l 0 9mtcoiaott:4B«SStt-t4xfeO*IW 

[0 114] Ell 5IC7^-*^*SAofcfc-#^>3tttttl 
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[0 115] *j«iRSI*J5BftUrif^^4:#, 13 1 5 

(B) <D J: ?\z±x<Dyt&m&l 1 0<DfcB^|il&^U< 

[0 116] $>^ffitt^MH^4t6^ 0 15 
(A) OJ: pl-ia 1 4(O^D^7A 1 0 9 i *i§i@-f-£ 

^9 a i o 9 j Srii5S"r63ttr-^<o«ijS^3tsifflSi 
1 0^«r*lwft3tr5. #tfttti»l 1 0 a. 

70 HOd, 110], 110k Wffl**5iiiPL. ft&tti 
Si 10b, 110c. HOi, 110 mOHlA^S 
'>t5. }fc&ttiS§ HOe, 1 1 0 f . 110g> 11 

Oh«)lilA|j:Sftl4i\ 

[0 117] S»«tto*jRJRS8^»ft-f St. Hi 5 

(C) 5 KB 1 4^n^7^ 1 0 9 j £ii3©-r6 

Ste^-^ofc^itetttBSi i ow«i:«5tu 

^7^1091 traifl-rex^— A«>ftjK« s jKttuai 

1 0 <Dlftj5\ZL$kyt-r *©e», 10a. 
1 1 0 d , 1 1 0 j , 110k (Dtti*)**** U fttfctti 
£0 ^110b s 110c, llOi, 110 m<Ottit)&Wl 
AD-T5o #&tti3& llOe, llOf, 1 1 0 g . 11 

[0 118] ^oXriUb^ff^ltirk-C, # 

sis, 

AS= [ (110a) + (llOd) + (110 j) + 
(110k) ] - [(110b) + (110c) + (1 
lOi) + (110m) ] 

so [oil 9] £x±<D*uy7j±%®i^tz&mmMm&. 

*ttffl»o«lSfl:*>fc«>+ 1 &E]»rJftXtt- 1 KmVxft 
^7A$rffl^6^tia^ 3tttttJ»^a*«* J «l^6 

^ [0120] ^fc, nm<oj&m2 ms) \z.»^x+ * 

n^7Al09i: Lt^l^~XftU*^^Pi/7iN^ffl 
&ttiS§10 7, 111&89:@LT, #&ttl§Sl0 7, 1 

[0121] fcsiMi, mm<Dj&m2 ms) k*s^ 
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®&mf&\.xh -r^fe*,, la i 6 ic^-r J: p 

^tt/c(g*^Si@*r5*r6)l-®3fe^ci^7 A l 0 9 £r& 

0 4 fc#»uyXl 0 5<*>IBI;:RBi-6. <l^dt3t^ 
10 1 ?!>>^ttlttU^*tr— AI^^^/^p 1 0 9 4: 

atiSU 4 5>^>lKSt£l 1 5-?Rffi#£/«£6o 
^106 -eRWL^niB3tf-Art:4^^ 1 S^rffi 1 1 

5 ^^Sii^-rs £ t x~'<£&<Dytt'-j»<DMytJj&km 

*o^7A10 9lCA3ti-6tiai:^if03ttf-A^Ifi] 
#r£*L-C3fc&tti§§ 1 0 7, 1 1 1 HAWt^o T% 

ytfeltim 10 7, nut Tfei^ i o i <nW\m % &®<ot& 

si 07, 1 1 1 (DWiJffrhnm^zm^xnteo. c 

[oi22]*t ±ia<D*ii*»«B-ciizi»wo3ttt 
Srfr * ? ~e# 6o 0 i o . an, Hi 3, Bis 

W s 6o r.<Bittj&*!> ifc^O 
SrUT, iR£ffijEg£|ft «B«»W10 4) SrT^n 

[0123Ut _kE<0|Mfi«i»"Ott h7'^y^ 
LT7 7 -7^-/u Kh7 * ^strjjttm V^fc» 

3f-Ah7y*ym*fctii« 
[0124] fcfc, ±E<oifc||1$agg£3fc^re&E® 

[0125] (nmvtem 6)017 nm 6 ^ms^jg 

[ 0 1 2 6 ] El 1 7 icjsi^T, ^aiflc^ — 1P2 0 1 Srffl 

»i"6jfttr— a 2 0 2ii3^-h i^yX2 2 o-ci&¥ 

fr#lw8ER3ix. 2ttO#«Bl/yX2 0 3, 2 0 4^ 
646»*uyX2 0 5taiU »H>E**TIBfcE 
»ft?&JI 2 0 6 * m 2 OEft^Iffifc f5®ra$aJI 2 0 8 t 
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4R&4*2 0 9 £A**-*-«. 2«C^Ml/>'X2 0 3 i: 
2 0 4©Hi:tt«#*Ii/yXB|oE)|«ft**Sr 
i:^-e#6!EaWSE«»2 1 OfitfcS. *SIJffioJgffi-e 

2ft^Ml/yX2 0 3, 2 0 4(DB©E«|lfi<4 

?>. mm%i&< ts: ^2tt(o»si uyx2 o 3, 

2 0 4tf>BflG>ffi«fH5< 4 5 0 Wl^^X2 0 5 "CIR^ 
*ixfc*tr--A*J|BiolB»BrtBftlB«k»«JB2 0 6 Jb 

LT2tt^^®l/yX2 0 3, 2 0 4(B<oiE«Sr«< 

L-cawifc^£*fuE ^i^yX2 o 5-cnx^:$ix 
KTztzizn. e^sm*\z:mu-fzmj£*&< it 

2ft<D#JSfc^U^X2 0 3, 2 0 4 ffiCDff§8l£g < Lt 

[o.i 2 7] *6<oS«6«ffiic*5^T. tr^j/SrF-oft 

[0128] 2ft(^)^MuyX2 0 3, 2 04 

4ffl^5ttt>9l:2oofli/yX», Xlii#o#3fcffi 

[oi29] (mm<nmm d b i s has 7 <o«tt*>« 

[0130] 018 fcja^T. if£»fls:u-if 2 0 1 Srfcti 
W-re^fetr-A 202li=iy*— h UVX2 2 0T*IS¥ 
<?0 ffftlwKlfcStU 2ft^«®l/yX2 0 3, 2 0 4^ 
f>468«^X2 0 5S:8iSU SB 1 *>E»*JfBfcE 
Stiff 4UI 2 0 6 il2 <0K«*Jf6fcE»tfflft/I 2 0 8 i: 
SE»l»*Sa)Bfck5jt*»(lfl2 0 7 tA>e>48» 
ifi*2 0 9l:AWt5o ^felx>-X2 0 5 t^mW^ 
— 1f2 o l ^uyX2 o S^^WSr^'L" 

ffi«*aCft*«ti-*r t^O-C* 6*£OTXM*tiE?£^2 3 0 
CTftl/yX2 0 5 frttK:E«3*tT1^6. 
[0131] SttcoJSSKSilcJ: 9 3fctt*'l'<b& LTjS 

[0132] *Hte^^fl8T-tt3^®JtKMtijE*^ 230 

[0 1 3 3] *JtltoSfl£*)lr'-C. 2«CO^J*®U^ 
5^7 "X2 0-3, 2 0 4 4:^1^-5 ^^"9 |C2ocO£b l^^Xl¥ % 



21 

[0 13 4] (^$6<DJfcfS8) MM<Ote1&6, 7K*3l^ 

*Bi*««}itm6, Bl 9&/8^T#7^* 

[0 13 5] 13 1 9^*5l>T^#ft^-lP2 0 1 fcttJlt 
— ^ 2 0 2(i=iy^-h 1/^X2 2 0 -d&spff 
5t<b*tts 2ttO^3*®l/yX2 0 3, 2 0 4^e>>^5 

12 0 6 ^2 <Z>SB»^fi6ftf2»f|?fflJI 2 0 8 <k ffiKft 
«fMOBfc*5**»(lli2 0 7 t^e>*5f&«ffl* 
2 0 9 ICA**"*"*. 2ft^»i^yX2 0 3 H04 

■»2iom, EiuiaEiMi2 i o t lt**is*> 

[0 13 6] 9*-f **a*&R#Lfc*ir— Attyx— 7 5 
7-3 0 2-CS5t$ttiRf|^m^(0*o^7A3 0 9 $: 
®i@Lt^&§§3 0 7CA»t5o 

fg^ii*B^iHiK 3 o 8x*m ! mistitmsm*2 10$: 

2ftO«il/yX2 0 3 ^ 2 0 40PJjOEBttt*< 
9, tE^fi< t5r^T*2ft(D«®UyX2 0 3 ^ 

204 (Dm<Dmmnm< &s. 
[0137] w«i/yX2 0 5 -eiR*:sttfc*tr— 
IS 1 aEftWfB&lBMftttJB 2 0 6 ±irft%i-5 £ # I- 

[0138] »ftvyX2 0 5 TNU#Sjh,fc#ir— 

s& 2 oeft prtBftGftw«n 2 0 8 ±\zmntT^ t$\z 

31^^^- 2 10 ^Bl*0i-6«ffi'*** < LT2ftO^ 
[0 13 9] 3*®iRJ|«Hi(OA»»<c^S:«: % ±fS<£>0 

5 -0 7 x«*«So»ib"4 fttw Lfc2f5*;£{£/B-r z z. 
[0140] *Hfto)gliiio^t, 2ft^«Ii^y 

X2 0 3, 2 0 4 ^ffl^i^b?) l^2ocoai^^Xa¥. 

[0141] *mm<DMffix-te. mm<oMme(D^m 

[0142] ^HJEO^flgTNl, 0 1 Ofl?j£&*T 

-a-toitzz kt>xz z> 0 

[0 14 3] B±lcttWLfc*»W«U BaBteJioTft- 
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[0144] 

/* <Dft±&»imb*Zo tut* vmi&i*<DKm## 

[0 14 5] *#2»WK:J;*ttf % KStSffiff* 

[01] *SWo^S«(8 1 OiR3i&a«B<o«l&« 

j&B 

[02] 3^iRa*5»*LT^5i:#OttrBiRSS:^L 
813:0 

[03] 3^iRJ8«rttHi-r5fc«>^36^*a>--««:fl%U 
fc«E»&flfj£0 

[04] 0 3^24>W*«ffl»±li»J«**V'53fetr-^ 

30 [05] «BJRa*s»4LT^-6i:#<0»aDiRSS:^L 
fctt&B 

[06] 3*ffiiR^^«a-r-5^«)^^O-0J4:^L 
^«ft«^0 

[0 7] 06O 2#fd#&a^±lC7£/££;ft,63fctr-- A 

[0 8] *«n<7)$tft(o«ffi 2 o«stttiiKB(ofii»« 
^•r^fig0 

40 [0 1 0] 7xy ^ST'7^-^^fttfi^t58^ 

Lfclft0^0 

[011] 3^iRaE3B*«?^B9 0*«a»±o*tr- 

[012] ««noxtt«)«ffi4ottaBiKaotttU[i!(ja 

«r^-TW^0 

[0 1 3] J*EiRJg»£B*O0 l 2<o#&aiSS±<o#;^ 

[0 14] #|Sm^Sltt<0»ffi5(0^^iR^ttttlIS9 
50 ' &^.fl|/&0 
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